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PURPOSE: To produce an organic pigment excellent in dispersion • . . — * 

stability in a solvent. 

CONSTITUTION: An organic pigment having 2-250m2/g specific 
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system is deaerated. An inert gas is then introduced from an inert 
gas introduction port 3 and irradiated with a plasma. A monomer 
solution is subsequently introduced from a monomer container 2 
into the reactional vessel to perform graft polymerization at 0.1- 
13wt.% pigment concentration in a solvent and 0.05-20wt.% monomer 
concentration. The graft ratio is 5-200wt.%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It is the organic pigment excellent in the distributed stability in the solvent which ****** and this organic 
pigment powder have the specific surface area of 2-250m2 / g with the organic pigment powder in which liner 
polymer is carrying out the graft to the front face by the plasma initiation polymerization, and is characterized by 
the rate of a graft (weight of the liner polymer combined with the pigment front face to the weight of a pigment) 
being 5 - 200%. 

[Claim 2] The organic pigment according to claim 1 as which a pigment is chosen from a pyrrolo pyrrole, perylene, 
Quinacridone, an azo pigment, anthraquinone, a phthalocyanine, dioxazine, isoindolinone, iso indoline, indigo, and kino 
FUTARON. 

[Claim 3] The organic pigment according to claim 2 whose pigment is a pyrrolo pyrrole. 

[Claim 4] The manufacture approach of an organic pigment excellent in the distributed stability in the solvent 
characterized by consisting of contacting a monomer solution in the organic pigment powder which carried out the 
inert gas plasma exposure and subsequently irradiated the organic pigment powder which has the specific surface 
area of 2-250m2 / g, and performing graft polymerization, and monomer concentration carrying [ the pigment 
concentration in a solvent ] out this graft polymerization at 0.05 - 20 % of the weight 0.1 to 13% of the weight 
[Claim 5] The manufacture approach of an organic pigment according to claim 4 that the inert gas plasma is Ar, N2, 
helium, or Ne plasma. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic pigment excellent in the distributed stability in a solvent, 
and its manufacture approach. The pigment by this invention can be used for a coating, ink, etc. as a compounding 
agent of plastics. 
[0002] 

[Description of the Prior Art] the polymer of the former [ polymer / which a plasma initiation polymerization is the 
technique of making a plasma exposure start graft polymerization by postpolymerisation using the free radical 

therefore generated, and is obtained ] — the same — a repeat unit — having — a case — being alike — the, 

conventional plasma polymerization method which serves as the structure of cross linkage repeatedly without a unit 
in the polymer generated when that the polymer of ultrahigh molecular weight is obtained irradiates the plasma 
through an intermediary in the description at the monomer itself is distinguished. Since the target monomer should 
just make the radical which can start graft polymerization form in a substrate front face when using this technique 
for surface treatment, the various radicals therefore generated are used for the peroxide radical which introduces 
and generates atmospheric air and oxygen, or the oxygen plasma exposure as an initiator, for example after the 
exposure by the inert gas plasma. As an object, although a high polymer film and fiber are cores, JP,7-82308,B is 
one of those indicated the use to fine particles, such as a pigment. However, the technique given [this ] in an 
official report of the distributed stability in the solvent of the pigmerit^obtained is still inadequate. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at raising the distributed stability in the solvent of an 
organic pigment more about the surface treatment of the organic pigment powder by the plasma initiation 
polymerization by selecting the specific surface area of organic pigment powder,, the pigment concentration in the 
case of graft polymerization, monomer concentration, the rate of a graft, etc. 
[0004] 

[Means for Solving the Problem] ****** and this organic pigment powder have the specific surface area of 2- 
250m2 / g with the organic pigment powder to which liner polymer is carrying out the graft of the pigment of this 
invention to the front face by the plasma initiation polymerization, and it is characterized by ** whose rate of a graft 
(weight of the liner polymer combined with the pigment front face to the weight of a pigment) is 5 - 200%. Moreover, 
the manufacture approach of the pigment of this invention consists of contacting a monomer solution in the organic 
pigment powder which carried out the inert gas plasma exposure and subsequently irradiated the organic pigment 
powder which has the specific surface area of 2-250m2 / g, and performing graft polymerization, and is 
characterized by monomer concentration carrying [ the pigment concentration in a solvent ] out this graft 
polymerization at 0.05 - 20 % of the weight 0.1 to 1 3% of the weight 

[0005] Although the organic pigment used by this invention is chosen from the pigment of a pyrrolo pyrrole, 
perylene, Quinacridone, an azo pigment, anthraquinone, a phthalocyanine, dioxazine, isoindolinone, iso indoline, indigo, 
and a kino FUTARON system, its pigment of a pyrrolo pyrrole system is especially desirable. 
[0006] as a desirable organic pigment — the degree types I or II — [Formula 1] 
O 
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( — D expresses among a formula the phenyl group, the benzyl, or the phenethyl radical which may be permuted by a 
hydrogen atom, the carbon atomic number 1 or the alkyl group of 6, the halogen atom or the carbon atomic number 
1 thru/or the alkyl group of 4.) — the piperylene carboxy imide expressed and [0007] the degree type III — 
[Formula 2] 



( — as for the inside R10 and R1 1 of a formula, a hydrogen atom, a halogen atom, a carbon number 1 or the alkyl 
group of 18, the carbon atomic number 1, the alkoxy group of 4, or a phenyl group is expressed independently to **, 
and D expresses the phenyl group, the benzyl, or the phenethyl radical which may be permuted by a hydrogen atom, 
the carbon atomic number 1 or the alkyl group of 6, the halogen atom or the carbon atomic number 1 thru/or the 
alkyl group of 4.) — Quinacridone expressed and [0008] the degree type IV — [Formula 3] 



( — as for the inside R12 of a formula; a hydrogen atom, a halogen atom; or a carbon number expresses the alkyl 
group of 1-18, and D expresses the phenyl group, the benzyl, or the phenethyl radical which may be permuted by a 
hydrogen atom, the carbon atomic number 1 or the alkyl group of 6, the halogen atom or the carbon atomic number 
1 thru/or the alkyl group of 4.) — dioxazine [0009] expressed A degree type (V), (VI), or (VII) [Formula 4] 



(The inside R13 of a formula is a degree type [** 5].) 

It comes out, the radical expressed is expressed and;R14 are a hydrogen atom, the carbon atomic number 1 or the 
alkyl group of 18, benzyl, or a degree type [** 6]. 



It comes out and the radical expressed is expressed, ;R1 5 have the same semantics as the definition of R13, 
mutually-independent [ of,R16, and R17, R18 and R19 ] is carried out, and they express a hydrogen atom, the 
carbon atomic number 1 or the alkyl group of 18, the alkoxy group of the carbon atomic numbers 1-4, a halogen 
atom, or a trifluoromethyl radical. The iso indoline, [0010] which are expressed a degree type (VIII) — [Formula 7] 
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( — mutually-independent [ of R20 and R21 ] is carried out among a formula, a hydrogen atom, a cyano group, the 
carbon atomic number 1 or the alkyl group of 4, the carbon atomic number 1, the alkoxy group of 4, or a halogen 
atom is expressed, and Y expresses NH, S, or O.) — the indigo derivative expressed and [001 1] Degree type (IX) 
[Formula 8] 
O 


H-K 



OX) 


(Among a formula, mutually-independent [ of R21 and R22 ] is carried out, and they express a hydrogen atom, a 
halogen atom, the carbon atomic number 1, the alkyl group of 4 or the carbon atomic number 1 thru/or the alkoxy 
group of 4.) The azo bends imidazolone, [0012] which are come out of and expressed Degree type (X) 
[Formula 9] 

N 



( — D expresses among a formula the phenyl group, the benzyl, or the phenethyl radical which may be permuted by a 
hydrogen atom, the carbon atomic number 1 or the alkyl group of 6, the halogen atom or the carbon atomic number 
1 thru/or the alkyl group of 4.) — the anthra quinoid compound expressed and [0013] Degree type (XI) [Formula 10] 



(XI) 
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( — the inside X of a formula expresses H2, Zn, Cu, nickel, or Fe.) — the phthalocyanine expressed and [0014] a 
degree type (XII) — [Formula 11] 

K Q * 


D-n^^n-K (XII) 


Mutually-independent is carried out and the inside K and J of [type is a degree type [** 12]. 


*2* 






mutually-independent the inside R27 and R28 of a formula — carrying out — a hydrogen atom, a halogen atom, the 
carbon atomic number 1 or the alkyl group of 18, the carbon atomic number 1 or the alkoxy group of 18, the carbon 
atomic number 1 or the alkyl sulfhydryl group of 18, and a carbon atomic number — 1 thru/or the alkylamino radical 
of 18, a cyano group, a nitro group, a phenyl group, a trifluoro methyl radical, the carbon atomic number 5 or the 
cycloalkyl radical of 6, -CH=N- (the carbon atomic number 1 thru/or 18 alkyl groups), and a degree type [** 13] 
R30 


- C H = N 


The radical come out of and expressed, an imidazolyl radical, a pyrazolyl radical, a thoria ZORIRU radical, A 
piperazinyl radical, a pyrrolyl radical, an oxazolyl radical, a bends oxazolyl radical, A benzothiazoiyl radical, a 
benzimidazolyl radical, a morpholinyl radical, a piperidinyl radical, or a pyrrolidinyl radical is expressed. G expresses - 
CH2- -CH(CH3)-, -C(CH3)2- -CH=N- -N=N- -O-, -S- -SO-, -S02-, or -NR33- It carries out mutually- 
independent [ of R29 and R30 ]. A hydrogen atom, a halogen atom, the carbon atomic number 1, or 6 alkyl groups, 
the carbon atomic number 1 thru/or the alkoxy group of 18, or a cyano group is expressed, mutually-independent 
[ of R31 and R32 ] is carried out, they express a hydrogen atom, a halogen atom or the carbon atomic number 1 
thru/or the alkyl group of 6, and R33 expresses a hydrogen atom or the carbon atomic number 1 thru/or the alkyl 
group of 6. Expressing the radical expressed, D expresses the phenyl group, the benzyl, or the phenethyl radical 
which may be permuted by a hydrogen atom, the carbon atomic number 1 or the alkyl group of 6, the halogen atom 
or the carbon atomic number 1 thru/or the alkyl group of 4. ] It comes out and the pyrrolo [3 and 4-c] pyrrole 
expressed is used. A desirable pyrrolo pyrrole carries out mutually-independent [ of K and the J ] in the above- 
mentioned type degree type (XII), and is a degree type [** 14]. 
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mutually- in dependent the inside R27 and R28 of a formula — carrying out — a hydrogen atom, a chlorine atom, and 
a bromine atom — The carbon atomic number 1 thru/or the alkyl group of 4, the carbon atomic number 1 or the 
alkoxy group of 6, the carbon atomic number 1 or the alkylamino radical of 6, a cyano group, or a phenyl group is 
expressed. G - express 0-, -NR33-, -N=N- or -S02-, R29 and R30 express a hydrogen atom, and R33 expresses a 
hydrogen atom, a methyl group, or an ethyl group. It is the pyrrolo [3 and 4-c] pyrrole which is the radical 
expressed. Especially for a desirable pyrrolo pyrrole, it sets to the above-mentioned type degree type (XII), and K 
and J are a degree type [** 15]. 


( — mutually-independent [ of the inside R27 and R28 of a formula ] is carried out, and it expresses a hydrogen 
atom, a methyl group, t-butyl, a chlorine atom, a bromine atom, a cyano group, or a phenyl group.) — it is the 
[3 and 4-c] pyrrole which is the radical expressed. 

[0015] It is as follows when the example of the organic pigment which can be used is shown. 
.[Formula 16] 



R2S 
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[Formula 18] 


http://www4.ipdl jpo.gojp/cgi-bin/tran^web.cgi.ejue 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 


04/04/08 


9/14^—^ 



o 


[Formula 20] 
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O NH 2 



As for organic pigment powder, 2-250m2 / g, and the thing that has the specific surface area of 10-80m2 / g 
preferably are used. When specific surface area is below 2m2 / g, the distributed stability of the obtained pigment is 
inadequate. Since there are few amounts of radicals generated by plasma exposure, this is considered because the 
amount of polymers which carries out a graft is inadequate for a pigment front face. On the other hand, in the case 
where specific surface area is more than 250m2 / g, the obtained product gels and what functions to the purpose of 
using a pigment is not obtained any longer. Since there are too many amounts of radicals generated by plasma 
exposure, a radical polymerization advances quickly, and this is considered to be for crosslinking reaction to occur 
between polymers. 

[0016] As a monomer used by this invention, according to a free radical device, all the vinyl compounds in which a 
polymerization is possible. For example, olefins, such as ethylene and a propylene; Dienes -1, for example, Buta, 3- 
diene, 2-methyl-Buta -1, 3-diene, 2-clo RUBUTA -1, 3-diene; styrene, an alpha-methyl-styrene; acrylic acid, and a 
methacrylic acid; Acrylate or methacrylate In methyl acrylate and methacrylate, ethyl acrylate, and a methacrylate 
list, for example, butyl acrylate and methacrylate; acrylamide, Methacrylamide, acrylonitrile, meta-acrylonitrile; Vinyl 
ester For example, vinyl acetate, vinyl propionate; Vinyl ether For example, the methyl vinyl ether, ethyl vinyl ether, 
and isobutyl vinyl ether; Vinyl ketones For example, a methyl vinyl ketone and a methyl isopropenyl ketone; they are 
an allyl compound, for example, allyl alcohol, an allyl chloride and an acetic-acid allyl compound; vinyl chloride, 
vinylidene-chloride; vinyl pyrrolidone, 2-methyl-2-oxazoline, etc. As a desirable monomer, they are acrylamide, 
methacrylamide, vinyl pyrrolidone, vinyl acetate, styrene, acrylonitrile, methyl acrylate, ethyl acrylate, butyl acrylate, 
methyl methacrylate, butyl methacrylate, and a vinyl chloride. Moreover, the mixture of two or more sorts of 
monomers can also be used. 

[001 7] Drawing 1 is an example of the plasma initiation graft polymerization equipment used for operation of this 
invention, the reactor which 1 may rotate in drawing, and 2 — in a monomer container and 3, a vacuum suction 
system and 5 show a pressure gage, and, as for an inert gas inlet and 4, 6 shows a 13.56MHzRF generator, as for an 
electrode and 7. The approach of this invention which used this polymerization equipment below is explained. 
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1) After teaching the organic pigment powder of specific surface area of 2-250m 2 / g to a reactor 1 and deaerating 
the inside of a system to 10-1 - 10-4Torr by the vacuum suction system 4, introduce inert gas (Ar, N2, helium, or 
Ne gas) from the inert gas inlet 3, rotating a reactor, and the energy of 5W-80W performs the exposure by the 
plasma for 10 minutes to 3 hours. It raises with the inert gas which used the pressure in an after [ a plasma 
exposure ] reaction container to 1 - 100Torr. 

2) Subsequently, introduce the monomer solution with which degassing of [ in the monomer container 2 connected 
to equipment ] is carried out beforehand in a reaction container, and perform graft polymerization for 10 minutes to 
6 hours. The monomer concentration in the solvent in the case of graft polymerization is 0.5 - 10 % of the weight 
preferably 0.05 to 20% of the weight. Bridge formation-ization of the comrades of the polymer which monomer 
concentration generates at 20 % of the weight or more advances, and gelation takes place, and a non-graft-ized 
polymer generates, and the pigment excellent in the dispersibility over a solvent is not obtained. Moreover, if 
monomer concentration carries out conversion of the pigment front face effectively at 0.05 or less % of the weight, 
it cannot **. Moreover, the pigment concentration in the solvent in the case of graft polymerization is 0.5 - 10 % of 
the weight preferably 0.1 to 13% of the weight. Since the radical concentration after a plasma exposure is too high 
when pigment concentration becomes 13% of the weight or more, ligation occurs between the pigments by which the 
graft was carried out, and a non-graft-ized polymer generates, and the pigment excellent in the dispersibility over a 
solvent is not obtained. Moreover, at 0.1 or less % of the weight, the effectiveness of the conversion of a pigment 
has bad pigment concentration. 

3) Solvents (a tetrahydrofuran, an acetone, water, alcohol, toluene, benzene, etc.) wash the obtained pigment, and 
remove an unreacted monomer and the polymer which is not graft-ized. The vacuum drying of the graft-ized 
pigment is carried out at 20-80 degrees C. Although the pigment the polymer is carrying out [ the pigment ] the 
graft to the front face at~5 - 200% is obtained in this invention, this polymer is liner polymer which consists of a 
repeat unit of the used monomer, and the polymer and the non-graft polymer which constructed the bridge are not 
included substantially. 

[0018] 
[Example] 

(Example 1) The specific surface area deaerated beforehand teaches the reactor 1 which showed diphenyl pyrrolo 
pyrrole (Cromophtalred; it is called Following DPP) 1g of 15.2m2 / g to drawing 1 . After deaerating the inside of a 
system to 0.6torr(s), the plasma exposure was performed by 20W for 1 hour, having introduced argon gas in the 
reactor and rotating equipment from the inert gas inlet 3. The pressure after a plasma exposure and in a reaction 
container was raised by the gas used for plasma exposure processing to lOtorr extent, it deaerated beforehand, 
30ml of acrylamide water solutions was introduced in the reaction container 5% from the monomer container 2 linked 
to equipment, and graft polymerization was performed at the room temperature for 1 hour. A solvent washes the 
obtained pigment a vacuum drying is carried out at 20-80 degrees C, and a graft-ized pigment is obtained. 
(Example 2) Instead of the acrylamide Water solution, the acrylamide water solution was used 1% 5%, and the 
example 1 was repeated. 

(Example 3) Instead of chlromophtal red, tetra-chloro indigo (TCTI) 0.5g of specific surface area of 25.5m 2 / g was 
used, 30ml of tetrahydrofuran (THF) solutions of a vinyl pyrrolidone (VP) was used 1% instead of the acrylamide 
water solution 5%, and the example 1 was repeated. 

(Example 4) It is N2 instead of Ar plasma. The exposure by the plasma was performed and the example 1 was 
repeated. 

(Example 5) The vinyl acetate 1% toluene solution was used instead of the acrylamide water solution 5%, and the 
example 1 was repeated. 

(Example 1 of a comparison) DPP1g, polyacrylamide 0.2g, glass bead 50g, and 80ml of water were put into the 200ml 
mayonnaise bottle, and the ball mill distributed for 6 hours. 

(Example 2 of a comparison) The example 1 of a comparison was repeated instead of DPP using 1g of TCTI 
pigments, and the tetrahydrofuran solution which contains polyvinylpyrrolidone 0.2g instead of polyacrylamide. 
(Example 3 of a comparison) The toluene solution of polyvinyl acetate was used instead of the polyacrylamide water 
solution, and the example 1 of a comparison was repeated. 

(Example 4 of a comparison) The example 1 of a comparison was carried out, without adding a polyacrylamide water 
solution (namely, only in case of ball mill processing of a pigment). 

[0019] (Evaluation trial of the distributed stability of a pigment) About the pigment of the above-mentioned 
examples 1-5 and the examples 1-4 of a comparison, the evaluation trial of distributed stability was performed as 
follows. 1g of processed pigments is distributed with an ultrasonic washing vessel in 50-1 00ml of solvents for 10 
minutes to 1 hour. In the case of the example of a comparison, dispersion liquid are created by the usual ball mill 
distribution. The obtained distributed solution is put, has a rate to the charge of the pigment which exists in the 
finishing liquid on distribution of one day after, and makes it the scale of stability. 

The obtained result is shown in Table 1. 
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[0020] (Example of a trial) The charge of a pigment and monomer concentration were changed and the example 1 
was repeated. The condition in the reaction container of the pigment immediately after graft polymerization is shown 
in the next tables 2-4. For Table 2, in the case of Ar plasma treatment, Table 3 is N2. The case of plasma treatment 
and Table 3 are the cases where plasma treatment is not carried out. 
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D: It is distributing. Viscous : It is viscous. There is a pigment which is not UD(ed) : distributed. SC: The shape of a 
software cake Coag: Form the coagulation object. 

Although the condition of the pigment immediately after graft polymerization is a thing in the condition that the 
charge of a pigment distributed in the case of 1g (the pigment concentration at the time of being graft 
polymerization is about 3.3 % of the weight), and 1 - 10 % of the weight of monomer concentration so that clearly 
from the above-mentioned tables 2 and 3 If the charge of a pigment increases with 5g (the pigment concentration at 
the time of being graft polymerization is about 16.5 % of the weight), and 10g (the pigment concentration in the case 
of graft polymerization is about 33.3 % of the weight) The pigment (gelled pigment) which is not distributed comes (D, 
UD) to be included, and a further viscous product or a coagulation object generates. Moreover, when not carrying 
out plasma treatment (Table 4), since the mixture of the pigment and polymer which have not carried out a graft 
generates and the polymer has not carried out the graft of the pigment obtained, the dispersibility over a solvent 
does not improve. 
[0021] 

[Effect of the Invention] In this invention, when specific surface area adopted the thing of 2-250m2 / g as an 
organic pigment, the radical of a moderate amount required for the conversion on the front face of a pigment 
generates by plasma exposure, the pigment the polymer carried out [ the pigment ] the graft to the front face at 5 - 
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200% by graft polymerization is obtained, this graft polymer is liner polymer which consists of a repeat unit of the 
used monomer, and the polymer and the non-graft polymer which constructed the bridge are not included 
substantially. Being able to distribute easily the organic pigment powder of this invention of such a configuration to 
various solvents, the distributed stability in the dispersion liquid obtained is extremely excellent Therefore, the 
organic pigment powder of this invention is useful as a coating or a pigment for ink as a compounding agent to 
plastics. Moreover, in the manufacture approach of this invention, the pigment with which the distributed stability 
over very few solvents of the polymer which constructed the bridge when 0.1 - 13 % of the weight and monomer 
concentration carried out at 0.05 - 20 % of the weight, and a non-graft polymer in which liner polymer carried out 
the graft to the front face substantially was excellent in the pigment concentration in a solvent in graft 
polymerization is obtained. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the plasma initiation graft polymerization equipment used for operation of 
this invention. 
[Description of Notations] 

1 Reactor 

2 Monomer Container 

3 Inert Gas Inlet 

4 Vacuum Suction System 

5 Pressure Gage 

6 Electrode 

7 RF Generator 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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